Increase in sensitivity for the assay of neomycin in milk. Appl. Microbiol. 13:635-637. 1965.-A study was conducted to design a more sensitive and flexible technique for the assay of neomycin in milk. Sterile Antibiotic Assay medium (Difco; 15 ml) was poured into glass petri dishes with aluminum tops equipped with absorbent discs. Seed agar (4 ml; containing 1% sodium chloride) inoculated with standardized amounts of the test organism (Staphylococcus epidermidis ATCC 12228) was laid over the hardened base agar, and stainless-steel cylinders were placed equal distances apart in the agar. The plates were refrigerated for 30 min and the cups were removed in an atmosphere of minimal contamination. The resultant holes were sealed with melted agar. After preparation, the holes were used for assay procedures. Samples to be assayed were pipetted into the holes and the plates were refrigerated for 90 min at 4 C. Plates were incubated for 18 to 20 hr at 32 C. The zones of inhibition were recorded and compared with a standard curve. The approximate sensitivity of this method was 0.05 Ag/ml.
Assay of neomycin in milk and other liquids has generally been accomplished by the cylinderplate method. The sensitivity of this method has been reported to be 0.1 ,ug/ml of milk. (Kirshbaum et al., 1960) . Since the rate of diffusion of this antibiotic into agar is low, modification of this method is desirable to increase the sensitivity of the assay. This paper presents a method which increases the sensitivity of the assay for neomycin in milk. Details of the technique and its application to the assay of neomycin in milk or other body fluids are discussed.
EXPERIMENTAL
The working standard of neomycin sulfate (USP Reference Standards) was diluted according to the revised procedures of Kirshbaum et al. (1960) ministration, Washington D.C.), was maintained on agar slants of Pennassay seed agar, pH 7.9 to 8.1 (Difco).
Growth was washed from a stock slant with 2.0 to 3.0 ml of sterile physiological saline or sterile distilled water. This suspension was transferred to a Roux bottle containing 100 ml of the same medium and was incubated for 18 to 24 hr at 32 to 35 C. Growth was harvested by washing with 25 to 30 ml of physiological saline or distilled water.
Dilutions were prepared to give an 80% light transmission on a spectrophotometer (Coleman Instrument Inc., Maywood, Ill.) at a wavelength of 650 m,u. The optimal amount of bacterial suspension to be used in the assay was determined by trial plates. Usually, 1.0 to 2.0 ml of the diluted suspension added to 100 ml of Penassay and stored in the refrigerator at 4 C was satisfactory when used within 24 hr after harvesting. Arret (personal communication) suggested modifying the measurements of the bacterial suspension for optimal results. A 1:25 dilution of the bacterial suspension in saline gave 25% light transmission at 580 m/A with a Bausch & Lomb Spectronic-20 colorimeter. The milk samples to be tested were prepared by adding 0.05 ml of 1 N sodium hydroxide to each 5 ml of sample, unless more than 4.0 ,ug/ml of neomycin sulfate were expected. In this case, the sample was diluted to an estimated concentration of 1.0 ,g/ml with antibiotic-free milk containing 1 ml of 1 N sodium hydroxide to each 99 ml of milk.
Penassay seed agar was used as base and seed agar as well. However, in this assay the pH of the 635 (Fig. 1) . A drop of melted sterile base agar was pipetted into each of the previously prepared holes to seal them. The plates were refrigerated at 4 C and used the same day.
The standard antibiotic solutions and milk samples were pipetted into the holes. After filling the holes, the plates were refrigerated at 4 C for 90 min to aid diffusion of the antibiotic without bacterial growth, and were then incubated at 32 C for 18 to 20 hr. Rectangular Pyrex dishes 19.0 by 30.5 cm were also used for assays. These dishes had a glass cover wrapped in an absorbent paper to adsorb the water of syneresis. About 200 ml of Penassay seed agar were used as a base; 50 ml of seed agar were used. The rest of the procedure was the same as previously described for the preparation of the plates used in the experiment.
The standard curve was prepared by plotting the corrected values on two-cycle semilog paper, placing the concentrations in micrograms per milliliter on the logarithmic scale and the diameter of the zone of inhibition on the arithmetic scale. The best straight lines were constructed by means of an equation, as described by Kirshbaum et al. (1960; Fig. 2 ).
The potency of neomycin sulfate in test milk was calculated by the modified procedures as described by Kirshbaum et al. (1960) , and the sensitivity was compared with the modified holeplate method (Table 1 and 2). medium was adjusted to 7.9 to 8.1 after sterilization by adding 1.4 ml of 1 N sodium hydroxide to 100 ml of medium.
Sterile base medium (15 ml) was added to sterile glass petri dishes with aluminum tops equipped with absorbent discs (BBL) and evenly distributed. These medium-filled petri dishes were allowed to harden on a leveled surface after stainless-steel cylinders (S.E.L. Metal Products Corp., Brooklyn, N.Y.) were placed at equal distances in the agar.
Penassay seed agar (pH 7.9 to 8.1) was also used as seed agar by adding 1% sodium chloride before sterilization to increase the diffusion of the antibiotic. After adding a standardized amount of the test organism to 100 ml of the seed agar, 4 ml of the seeded agar were pipetted into each of the plates containing 15 ml of the base agar. The agar was distributed evenly by tilting the plates from side 
